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© Hydrophobic filler, method of making it and its use in papermaking. 

(57) Fillers for papermaking are made hydrophobic by coating 
the filler particles with wax, preferably paraffin wax. Thefillers 
may be used in the conventional way, being added either to 
the pulp or to coating formulations in the size press. The 
hydrophobic fillers are made by mixing a suspension of the 
particulate filler, preferably kaolin or chalk with an emulsion 
of the coating wax. 
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HYDROPHOBIC FILLER FOR PAPERMAKING 



The present invention relates to the 
production of partly to fully sized paper or carton 
stock . 

For a long time the paper manufacturing 
industry has used cellulose, mechanical wood pulp, 
fillers such as kaolin or chalk and rosin sizes as the 
principal components for paper and carton stock. The 
size is frequently used because papers often need 
"sizing", i.e. hydrophobing. This is necessary in order 
to give writing paper proper ink resistance, to avoid 
"feathering." Similarly, printing stock should give a 
clear print with the best possible reproduction of 
contrast and with the minimum demand for printing ink. 
Also, for semi-manufactured products, such as base-paper 
for coating purposes, a limited degree of sizing is 
required to limit the degree of penetration of 
size-press preparatory solutions or surface coatings; 
full sizing is not desirable in this case because, apart 
from economic considerations, it would lead to a 
repulsion or separation of the surface treating 
material. There is therefore a distinction between full 
and partial sizing, e.g. half, quarter or one-eighth 
sizing . 

Sizing materials which have been used include 
frequently are the rosin sizes, including the partly or 
fully saponified colophony rosin sizes. These may be 
reinforced by reaction with maleic acid, maleic 
anhydride or its derivatives or used as such. In all 
cases, the pulp of fibrous material is mixed with 
size-containing fillers, e.g. kaolin or chalk; the 
sizing materials show an almost exclusive affinity for 
the fibrous material, leaving the filler practically 
unchanged . 
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Because the rosin sizes are expensive it would 
be desirable to hydrophobe the paper or carton stock 
with less expensive materials such as waxes. We have 
now developed a process ' which enables this to be done. 

According to the present invention, at least 
part of the filler used in the pulp or the size-press 
formulation is made hydrophobic by coating with wax. 
The hydrophobic filler can, of course, be used together 
with rosin sizes for pulp sizing. 

The hydrophobed fillers may be used both at 
the pulp sizing stage and, if desired, in the size press 
or in a coating formulation. Thus, the invention 
provides a process for producing partly to fully sized 
paper or carton stock by making a pulp out of the raw 
materials for the paper, mixing the pulp with the 
hydrophobic filler and subsequently processing the pulp 
on papermaking machinery to obtain the final paper or 
carton stock. If necessary, the pulp can be sized with 
suitable sizing materials, e.g. rosin -sizes. The 
invention also provides a process in which the final 
paper or carton stock is treated with a surface coating 
containing the hydrophobic filler. 

The hydrophobed fillers may be prepared simply 
by mixing a wax emulsion of the appropriate kind with a 
suspension of the filler. However, the best results can 
be obtained by selecting favorable concentrations for 
the wax emulsion and the filler suspension, rates of 
addition and mixing and separation times. These can be 
determined empirically for each desired combination of 
filler and wax emulsion. 

The economic benefits of the invention are 
demonstrated by the fact that it is possible to reduce 
the amount of sizing material by half (1 part of wax has 
the same effect as 2 parts of solid rosin). 

A further advantage arising from the use of 
the wax-hydrophobed fillers is that a greater uniformity 
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of sizing is achieved, primarily in the distribution of 
the filler throughout the paper. In the past, the 
filler material often tended to become segregated on the 
wire (screen) side of the pulp web because the filler 
tended to fall through the pulp while it was still wet, 
after which it tended to be sucked out of the web by the 
vacuum under the wire. ' This tendency is reduced with 
the hydrophobed fillers of the present invention because 
the effect of the high specific gravity of the filler, 
e.g. kaolin is reduced. Thus, the properties of the 
final paper or carton stock are more even between the 
two sides. The present fillers also enable more even 
sizing to be obtained when waste paper is being used. 
In the past, the different degrees of sizing of waste 
paper which were encountered in practice led to 
inconsistencies in sizing when the rosin-sized waste 
paper was used with unsized fiber. These 
inconsistencies, in turn, led to repulsion or excessive 
absorption of the solutions used in the size press 
preparation or the coating. 

In addition, the use of fixatives such as alum 
can be considerably reduced or even eliminated. If 
wax-hydrophobed kaolin is used as the filler, no 
fixative is needed and because the fixative is acid, 
neutral sizing becomes possible. The previous necessity 
for adding alum or other fixatives was predicated of 
course, on the fact that natural rosin in the cellulose 
or the required additives need the alum or other 
fixative to fix it to the fibers whereas this necessity 
is obviated when the hydrophobing agent - the wax - is 
present on the filler material. 

The fillers are made hydrophobic simply by 
mixing them with an aqueous wax emulsion, generally 
under turbulent mixing conditions, at room temperature 
or above for a suitable period of time, e.g. 5 minutes, 
until the wax is absorbed onto the filler. For economic 
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reasons, the wax should be completely depleted from the 
water phase of the emulsion. 

All the mineral (inorganic) fillers 
conventionally used by the paper industry are suitable . 
for use in the present process* Such fillers are, for 
example, kaolin, soaps tone, asbestine, gypsum, barium 
sulfate, magnesium carbonate, chalk, titanium dioxide, 
mixtures of titanium dioxide and barium sulfate, calcium 
silicate, mixtures of zinc sulfide and barium sulfate, 
kieselguhr or mixtures of these materials. Before 
hydrophobing the filler, it is analyzed, as detailed 
below for a type of kaolin and a type of chalk: 



Kaolin type A3: 
Distribution of fractions 



Whiteness R 46 filter 
R 457 

pH value (10% suspension) 
Zeta potential 
Specific surface 
Chalk 90 G: 

Distribution of fractions 



Whiteness R 457 
pH value 
Zeta potential 
Specific surface 



> 63/1 
63 - 40 /i* 
40 - 25 f 
25 - 10/~ 



0.02% 
0.06% 
1-9 % 
15.0 % 
30.0 % 
25.0 % 
28.0 % 



10 - 5/*- 
5 - 2M- 
2 

11 - 80% 
76 - 79% 

7 - 8 
- 25 mV 

5-6 sqm/g 



40 fM 
40 - 15 
15 - 2 (V 
2 fxj 



0.1 % 

1 % 
49.0 % 
50.0 % 
93 % 

9.3 
28 

4 sqm/g 



- 5 - 



0026091 



The analysis of the filler material may be 
used to evaluate the maximum charging capacity of the 
filler, i.e. the amount of wax that it can take up. In 
practice, the maximum charging capacity of the filler is 
determined by the Zeta potential measurement (reduced to 
-15 mV) and by a dilution test in the laboratory (the 
water phase is free from wax). For example, the 
wax-charging capacity for the above-listed types of 
filler is 6% by weight. Hydrophobing is then done in 
such a way that the wax emulsion is fed to the filler 
slurry at room temperature or above in a turbulent 
system of any kind, so that, after 5 minutes of 
agitation the water phase must be free from wax. 
Further treatment is in accordance with conventional 
procedures . 

Factors other than the Zeta potential will 
also affect the maximum charging capacity of the filler, 
for example, the particle size and free surface area of 
the filler, the adsorption characteristics of the filler 
and the emulsifier system and the solids content of the 
wax emulsion. It is believed that the filler is 
hydrophobed by mutual attraction between the charged 
particles in the wax emulsion and the particles of the 
filler, cationic emulsions having been found to give the 
best results with kaolin type fillers and 
anionic /non- ionic emulsions for chalk type fillers. 
Because the interaction of these factors is complicated, 
the maximum charging capacity of the filler and the 
optimum conditions for hydrophobing it are best 
determined empirically by suitable tests, e.g. the 
dilution test, the separation test and the filter test. 

The preferred waxes for hydrophobing the 
fillers are petroleum waxes, i.e. waxes obtained from 
the refining of crude petroleum. Of these, paraffin wax 
is the most preferred, although other petroleum waxes, 
e.g. microcrystalline wax may also be used either alone 
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or, more preferably, in combination with paraffin wax. 
Various synthetic waxes may also be used, preferably in 
combination with the petroleum waxes which are 
relatively cheaper. Suitable synthetic waxes for this 
purpose are the low molecular weight polyethylenes , e.g. 
of molecular weight up to about 5000, preferably 1500 to 
3000. Emulsions of these materials are generally 
available, and may be of the cationic, anionic or 
nor.-ionic types, depending on the nature of the 
emulsifier, or mixtures of these types, e.g. containing 
both non- ionic and anionic emuls if iers . Examples of 
suitable emulsions are as follows: 



Cationic type: 

58 - 60 % by weight of paraffin 
2 % by weight of amine 
0.5 1 by weight of acetic acid 
The wax phase and the water phase are premixe 
at a temperature below 100° C, then homogenized and 
immediately chilled down to room temperature. 



200 



Characteristic features: 

Brookfield viscosity, spindle 3 
pH t 10% dilution 7 - 5 
size of particles (microns) 0.5-3 



Anionic /non- ionic type^ 

50 - 52 % by weight of paraffin 

1 % by weight of amine 

2 7> by weight of non- ionogenic 

emulsifying agent 
1 7= by weight stabilizing agent 
anionic 

Processing as above. 
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Characteristic features: 

Brookfield viscosity, spindle 3 1000 

pH, 10 % dilution 8.5 

size of particles (microns) 0,5-3 

Anionic /non- ionic type: 

45 - 47 X by weight of paraffin 

4 - 5 % by weight of micro-crystalline 
wax 

1 X by weight of amine 

2 % by weight of non-ionogenic 

emulsifying agent 
2 7* by weight of stabilizing 
agent, anionic 

Processing as above. 

Characteristic features: 

Brookfield viscosity, spindle 3 1500 
pH, 10% dilution 8.5 
size of particles (microns) 0.5-3 

Anionic /non- ionic type : 

46 - 48 X by weight of paraffin 

3 - 5 % by weight of polyethylene, 
molar weight 2000 
1.5 7c by weight of amine 

2 % by weight of non-ionogenic 
emulsifying agent 
2.5 °L by weight of stabilizing 
agent, anionic 

For the production of partly sized paper and 
of semi-manufactured products, such as base paper for 
coating purposes, it is usually sufficient to use kaolin 
charged with IX of solid wax (KH1). The sizing degree 
to be achieved can be calculated by comparison with 
conventional rosin sizing. For example, base paper for 
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coating purposes can be produced by conventional 
procedures using 0.2% solid rosin and 1 07„ filler (both 
based on absolutely dry fiber) but according to the new 
procedure, paper of similar quality can be produced with 
107 o KH1 (absolutely dry fiber) because the effect of 
0.17, solid wax equals that of 0.27. solid rosin. If the 
desired percentage of filler is higher, non-hydrophobic 
kaolin may be added. 

Most of the high-quality, fully-sized papers 
produced according to today's standards of ' technology 
are made from base paper for coating purposes and 
receive a surface treatment. In the past, these 
formulations have contained synthetic material, wax 
dispersions or both, in order to guarantee hydrophobic 
properties, gloss and smoothness, required dimensional 
stability and levelness, and above all, good printing 
qualities. These formulations have to be adjusted for 
the basic components such as starch or casein, but also 
to the additional components, such as dyes, brighteners, 
defoaments and retention aids. They also have to be 
stable to the shear forces exerted by pumps and to 
variations of temperature (in the size press), 
rheological properties and stability of viscosity (for 
the coating machine), neutral chemical behavior of the 
used components and so forth. The hydrophobic fillers 
of the present invention of appropriate quality (e.g. 
kaolin for coating purposes, chalk) meet the above 
requirements as far as formulations of synthetic 
materials, wax dispersions, or both are concerned 
because the hydrophobic fillers show the same reactions 
as the fillers themselves. For this reason, shear 
forces, rheological behavior and changes in the 
viscosity, chemical or physical behavior of the 
dispersion are normally of no concern, the qualities 
that the dispersions should provide being fully imparted 
to the paper or carton by the wax or the wax components 
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fixed to the filler. 

The invention is illustrated by the following 
examples in which all proportions and percentages are by 
weight . 

Example 1_ 

Use of KH1 (kaolin charged with 17, solid wax). The 
quantity of rosin size required to obtain full sizing is 
calculated : 

A. For paper requiring 10% of filler and TL of solid 
rosin for full sizing by conventional procedures (both 
based on absolutely dry fiber) requires 107, of KH1 and 
1 .87. of solid rosin. 

B. For paper conventionally requiring 257. of filler and 
27. of solid rosin, 257. by weight of KH1 and 1 . 57* by 
weight of solid rosin may be used to effect full sizing. 

Example 2 

KH6 (kaolin charged with 67. by weight of solid wax in 
the form of a 60-757. solids content dispersion) is used. 
The types of paper mentioned in Example 1 can be fully 
sized as follows: 

A. 107* of KH6 (based on solid matter in the slurry) and 
0.87, by weight of solid rosin. 

B. 16.77, of KH6 (solid matter) and 8.37o of non-treated 
kaolin. 

The above mentioned effective values serve as a basis 
for all these calculations, according to which 1 part of 
solid wax substitutes for 2 parts of solid rosin. 

Example 3 

This Example describes an industrial field test with 
paper. Offset-paper without ground wood, mil 1- finished , 
90 g/sqm, fully sized, 11% ash: 
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With rosin size, With KH6 and 



Whiteness with UV 
Whiteness without UV 
Smoothness, Bekk, Sec. 
Stiffness, Taber, TU 



Cobb g/sqm 
Floating test 



fully sized 



90 FS/91SS 

83 FS/83SS 

31 FS/30SS 
2.8 longitudinal 
direction/ 1 .4 
cross direction 



26.0 FS/25.7SS 
2 minutes 



non-treated 
kaolin, fully 

sized 

92 FS/91SS 
83 FS/83SS 
37 FS/36SS 
3.4 longitu- 
dinal direc- 
tion/1 ,6 
cross direc- 
tion 
22.4 FS/23.2SS 
4 minutes 



Example 4 

This Example describes an industrial field test with 
carton stock. Preparation of the carton stock, 
substitution of rosin size and kaolin by KH1 : 

Rosin size/kaolin KH1 

Degree of grinding, 



back-side 50°SR 
Weight of coating, 

back-side 51 g/sqm 

Ashes, back-side 20.57» 
Plucking-test by Dennison, 

back-side 9 

Cobb 60 sec, back-side 59 



50°SR 

52 g/sqtn 
21 .2% 

9 
32 



Example 5_ 

Size press preparation (pigmented preliminary coating). 
900 kg KH6 (chalk-based) 

150 kg 10% starch (e.g. Solamyl - trade mark) 
5-10 kg sodium hydroxide, concentrated 
200 kg 407o rubber latex 
0.5-1 kg defoament 
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Example 

Surface coating (Light weight coating) 

800 kg KH6 (coating-kaolin based) 

150 kg 40% binding agent (acrylate basis) 

50 kg \G% starch 

600 kg water 
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CLAIMS • 

1 . A filler for the manufacture of paper or 
carton stock comprising a finely divided, particulate, 
inorganic filler material having a coating of wax. 

2. A filler according to claim 1 in which the 
vax is a paraffin wax. 

3. A filler according to claim 1 or 2 in 
which the inorganic filler material is kaolin or chaHt. 

4. A method of making a filler as claimed in 
claim 1 , by contracting the finely-divided, particulate, 
inorganic filler material with an emulsion of the wax so 
that the wax becomes coated on the filler material. 

5. A method according to claim 4 in which the 
wax emulsion is an emulsion of a paraffin wax. 

6. A method according to claim 5 in which the 
filler material is kaolin and the wax emulsion is a 

cat ionic wax emulsion. 

7 . A method according to claim 6 in which the 
filler material is chalk and the wax emulsion is a 

cat ionic /non-ionic emulsion. 

8. A process for the manufacture of partly to 
fully sized paper or carton stock in which the filler 
which is added to the pulp or included in a coating 
formulation comprises a hydrophobic, wax-coated filler. 

9 . A process according to claim 8 in which a 
rosin size is used in addition to the filler in the pulp 
or the coating formulation. 

BAD ORIGINAL ^ 
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10. A process according to claim 8 or 9 in 
which the filler is kaolin. 

11. A process according to claim 8 or 9 in 
which the filler is chalk. 

12. A process according to any of claims 8 to 
11 in which the wax is a paraffin wax, 

13. A process according to any of claims 8 to 
. 11 in which the wax is a mixture of paraffin wax and at 

least one low molecular weight synthetic wax. 

14. A process according to any of claims 8 to 
1 1 in which the wax is a mixture of paraffin wax and 
microcrystalline wax or a mixture of paraffin wax, 
microcrystalline wax and polyethylene wax. 
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